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f* l- - -f tgfetfs 5 o ctjtt * afcsssaa*)*:*^ vw^ia 

o--/€iS5 2(i(5"J/.«\ 8t»WK:?6iiifcII£305'C& 
&«iJiar$*«5 4 t . ***ISSI»5 4^){fl*U-if 
;A2rtef!^lfl^&#£:P#§5 6#>64r&. 5£S:i9§s5 6 
UJi*MJ-*t LT . 7o •/ 7fSailUSS4 Oj^iiiTrr 
? o ■■> 7 t 7* > r 4 2 -cum L - Gift v'7 ? 4 4 (C «t 

[0(13=;] - 4 ritSiH#i5 oti, ifcK^8l£§3 

2?>E Afc-JHS 3 6 tMttC. *JBQ«3RTfc Ltfftfl 
-J" if-. T-i?H:l.— VifMSS3 OcOft^bOl-EA^SfliS: 
ttffll Lf&k f CStS^ffP.^2 3 3 7 9 6 

tBJJ ofl»~A€> . ifcfl^8liS4 6 T'ti 

■f ima ss 5 o * f-t m l , v-+rmw$z 5 0 «o« 

i) •) I:. Jounalof lightwave T e 
cli 110 1 ojjy. vol. 14, No. 6, pp. 9 
4 2 - 9 5 1. 1 9 9 0 lZMZmZti& 7 n^7i-Xt 

[0030] i£*M£SS3 2 2&>£><50fl^ft (ifcftA j ) 

* a u - 4 s w.-k- h b w^m^j ^ttx^m^— f 

vmSSi 5 o <o— SScntc AUt^f S./n- 7'ftiHg 5 2T* 
W . jft^ftje* 5 4 A kcoCW^Ife^^^. 
&&A kCSilgfcflW-Sae-CS . A k = A i-C'fco-CfeJ: 
i\ mzfflWLtz J; 3 (-. 7 a -y ?tttB@8§4 0*^tU 
TjSiiS ?n-y?a«, T>T4 2S.tf{5ffl>-7^4 4 Sr 
-OL "C E AS90H 5 6 com® tcepjn $ * LT & 0 . E A^ 
5 6 1±, 7 a y ?f6£fc|H]SS4 0 <7>tt7J^£ ? a y ? 
Ktto "C s£Jfc«T£3fc*i 5 Acrt&Jyft* R Z&ft^Si-JK^ 
p-tS, 7*a-^iS5 2<om*3fc (««Ak) ¥ 
»*U-f«IIIHI 5 0 iOfttliiSffidASt L , #^§*U— 9* 
«S»5 01C*>^T«ESA j ^ft^i£^*:afa£>*v£ 

v-?4&cr>K— wcs&^as^j-rs. ^f-^Al^-^ 

4 8<0df- h C<oaj^**«. 6<7)ifc^8i 
ftft'ctc*). *aj**?5 83&»4>iWB (:*«) (cai^> 

[0037] E A33S3f 5 6 fc iSft^ftiW. 5 4 tfDatfi- 

£ffltv-c, ECOC (3— atfT^ • 3y7?l/y^ • 

.rr-trfM" ^Si-y-yny) '9 7. 22 

-25. Sep. ' 97Conf erence Pu 
blication No. 448, Post dea 



d line papers pp.89 — 92 IZsSM 

*h.z>£ o fcr, y>f >\x-f -y flic i^o,? tctS 
t R Z 7° o- 7'3t^ § *T t «fc V 
[0038] 3jc|QtW<0«ftS:aHW& . 
fl-^fe (i&flrA i ) (i. 5tA*^3 0*»^>»S3aft» 
3 2tA71-r-?». «^33fi«3 2C7v* t^(t-v3t («[ 
*A i ) **r-**U-^3 4»iK-bA3&»^#- 

h BCKMsn. e A^irans 6 cd— mmtzTJtttz . 

rn-T'jtlS 8*^ai7J§J'cl>CWru-7'3lc 

A j ) *iE AS!il|g§3 6tfDflU^ffit2A9t-f^ . E A$m 

113 6rt$rM*A i <7>m*Httm.M* J ^CWTn-y 

^23379 6-g-tC»Bfl$ft* J: 3 ( A i ) 

«Wrn-/jt (ift*A j > (cte^^ix^. CfiOM 

«J*^S3 2t=Altt^ft-^ (iSftA i ) 
*«l-Rltffi«S:fiM i *-r&7 , Q-7'3e (^A j ) ^ 

[0039] EA3£iH«3 6CJ: 9«A j Ktt^Eflt 
3iU:ft^. BP*>. E A^p§| 3 6 Sr®i§i LfcTa- 
7'3t«±. *t-^fil/-^34^-hBl:AAL, ?K 
- h CfrhWl 2 «OiftJI3Sft»4 6 ttBTJ $ix§ . jS*^ 
m^3 2tc i 0 . ft^-^fiSftA i *^jS«A j iz&M 

[0040] E A3S)8lg3 biomfliCti, 3 F«9*1*HF 
S^l 89 7 4 8-*tC»aHcSiBB$^-CV^ i3t:, x 

3&««^-rS. ^^l&^--i»Aftf3tti. ^-^fil^-^ 
34i7).-K— hB^^CD\m% i ) ■C*>&<?5t\ 

m^c (MA i ) ? a y?l£fr ^O y 
^ttai0SS4 0t±-?-^7^ Yt]\sVYipt>9i3~>9$L% 
*m&h» 7T3 ^tttillllg&4 0tcJ:Ottai$iX^^ 
n7?li. 7*>-7°4 2(Cck9mii§^. fiffl^7^4 4 
UOfiffly^h (DBS) M^§s4 6tcfc 

6c07 o a-7'^i!f.5 2£7)EA^|SH5 6c7)m®cEPSn$ 

^*CTtf0^:^ 775 12 a^Sil 7 * h sf — K 1 4 

[004 1] ^*^i^4 6(i, S*e*J(C(iM*^ffil5 

3 2 1 nm<r>mmzx o . A7j-r-&ft-^K^*A j §r 

ifcftAklz^H"&. ^rfc, jg^Akti. ^A7J^3 
OCATJ-r^ft-^tco^A i t-SUt. -Sct^r 

[0042] MS3^fl4 6«CA7J L^m#3t (^ftA 
j ) 3t^- d rA^-^4 8c75,-K-hA*^-if-hB 
CSEiH Ztl . #««£^ — If «MH8 5 0 c^-^® K AStt 
4 . 7°a - 7'3tiS 5 2 tii . i&K^M 5 4 A 
k<7)CW5fc*rffc£U EA^ifflH5 6tc:EPilP-r4. EA 

^liS5 6{;(i, ^D y^ttajH]SS4 0C7)tH*^D-/^ 
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£T>-74 2T1g1iU (5ffl^7^4 4^J;D{afflISK 

5 6(j; com®m^zm -> x &&*rs&tM 5 4&t>coc 

W7n— 73t£3£g^PLT7o-7' • vm-xftSriliS; 
•f M$^7d-7 • nVWX3t (ifcftA k ) (4. 
rtiiHH 5 0 WflfiSKBfclAtf . 

[0043] ¥mfcis-ymm&5 oft&ycy-*^ 

(.ittff L . * cr)mz . ££33*8 3 2 tf) E A^p|§t 3 6 
>H«tf>ftffifc:.l:9. (f#3K (ifcRA j ) «if*<7D 
-7# (MAk) fcHE^Sit*. MftSSIt 
»4 6fc:AJfrf*«9* (tIAj ) fc£*WtcPtffl 
itRJWirn-r* («*A k ) AJ**-**!^- 
7 4 8 fJstf— h B CAW L . sK- h C 0» ^jftftAJf? 5 
8lcffi7)£ixS, fiP^. 3^71^5 8^. ifcftAk 

[0044] jfc&3E»»4 6 T"t4. 7o-73(2K5 2« 
W^rn-W, 3feA:fc*?-3 0 (cATJ^&ft-t 

* (is*A i ) com ■•,?tmtf&K>mLfflmtx*'vi' 

[0045] *HJt«Sr, If #7 ox • MS 

[0046] 60a. 60b. 60c. 60 dt&Ztl-? 

!/WFC&&. ;;t'll. 3tA^S^F 6 0 a-6 0 dCO 
A^titti. MM WttMz-tf. 16bfr32X'fo 
h . ) ^iSft^S ij^fi $ t» OtS> £ i: -t & . 6 2a 
-6 2 d{± s ftATJiSHf 6 0 a-6 0 dfrt><7>&&&m. 
Jc«:W&-?&ycT>y\ 64a, 64b. 64c. 64 
dli^-ft-fft. ±T >T 6 2a, 62b, 62c, 62 

(C:i4 , 1XM«7W IS»»1&?- ) Tft 4 . 
764 ac7)#&:R^aj;fr(4^ft^U H 1 tr^«(£*> 
t>&&lkjfcm^W±mW6 6 a - 1-6 6 a-MSrtf-L 
T, MX43tX-f yf-6 8a«#A*tS^-rS. ifcK 
*I*764b, 64 c, 6 4 d^fcft<7>ffl7Jt;ro^ 

66b- 1— 66b-M, 66c-l-66c-M, 6 

6 d- 1— 6 6 d-M£tf-LT, MX4*X^7f 68 
b, 6 8c, 6 8d<7>#A7Jl::i£l£'t&. 

[0 047] MX47tX-f >y?-6 8a^0C9ii}7Jtf)<£ 
fl-TiXti. 4Xl^ 7 7570a, 7 0b, 7 0c, 

7 0 dCDWil AAC&tKU Mx43tX-f 7f 6 8b« 
4 0^ffi7J?)-?iX-? : iX(4. 4xlf*77770a, 7 
0b, 70c, 7 0d<vm2Kl)<,zmmL. Mx4ftX 
A •y^-6 8c<04oi0{B^3c7)^-ii-? f ixti, 4Xl^-y 



7570a, 7 0b, 70 c, 7 0 d£0^3 AfifcSH* 
L , M x 4 7f 6 8 dcr)4-oa)ia,7J(r>^ti'Vir 
14, 4Xl»775 7 0a, 70b, 70c. 70d 

[0048] 4X 13t^-:/r^7 0 a-7 0 dcomTjii 

-eft^rft. 3tr>-77 2 a— 7 2 ds^-Lt^a**?- 

7 4a-7 4d(CjgMf-&. 3&iJ J|S&f-7 4 a~7 4 d 

[ 0 0 4 9 ] 0 2 iZ^-t? a hSKOttfteft 
A73«-?6 0 a — 6 0 d (CA7J Lfc«**** 
it. Ztl'tixltT>7°6 2 a-6 2 d(;± «5«BS*l"C 
m&frtm? 6 4 a - 6 4 d K Al* L . M « ^M^m 
(ZfmZtLt. «JWMK*?6 4a~6 4dj&»6ai7J3 

^r-i>^^t-tfl^a 66a-l-66a-M, 66b 
-l~66b-M, 6 6 c - 1—6 6 c -M, 66d- 
1 — 6 6 d - Mi; J: <9 0 -9 A 5 V ?mf : $MWM, Mfi 

<,z<ismiz x o %.Sk$m § nx . mx4^-i 7t6 8 

b. 6 8c 6 8d<Z>«.A3J£SHSW-6. 
[0 0 50] MX4*^^f 7f6 8a-6 8dli MfH 

iCK^-f-S i t I.. MX4 3tX-f -yf68a-6 

8 d CO^ 1 JIJ^I^— h COftflffii 4 X 1 y 7° 7 7 0 
a T^JS ( )$iX,MX43KX>f>y^68 
a — 6 8dcom2ttJ7J^-h^m7J^{i4x 13fe#>yr 
77 0bT'^« («*4MW^*> $#X. MX43c*4 -v 
+ 6 8 a- 6 8 d com 3 ffl*#— I- ^ffi7J3t(44 X 1 3t 
*7757 0ct^i (feft^-fiJ^fi) $ix. MX43t 
-X-< yf-68a~68 d<0H4 ffi^- hOai7J3ld{44 
x 1 y 75 7 0 d X'^m ( ^*^f J^S ) Ztih . 
**777 7 0a-7 0 di0^a}7J3t{i-€-n^ix. 3fc 
T^77 2a~7 2d-C3te«Mi$*i. tB7J^7 4a- 
7 4 d *^?hgpi;m^ Six4 . 

[005 1 ] feS^-M^^fllS'M^Sr^fcfi-^S^a 
66a-l— M, 6 6 b — 1 — -M , 6 6 c — 1 — M , 6 

e d-i^-MizzViSzmizxom.ggmLx ^ mx4^t 

X-f 7 f6 8a- 6 8 diZX^iHtl^miR-th^t^Z 
X *) , a^O'J y^" • ^-y hV-7^^T'»J y^'Sr 

y h IZ& t fzm&MtR i> *imz%: h . 

[0052] hi \,z^t mmmx\ a k{±. 3t 
3 2%L%zwigji-mthm=?bLx. rv^mmm? 

Wtt%l2tlX\,i2> . 03(4. TU4wimw?z&m 

Lxm^miK^^fz^tzM^ya-y^Mcomm 

Mfi!c7o y rmtrirrr. M 3 tc^^ft«T^7a-73t 
{4. i&^^-r&TW^S&fS^PSO. 
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[00 53] TV -f $%g»g?-8 OJd^C* y7*5 92» 
-^T<7) fti^*- A 1 ~ A 3 2 3 2 ifcR(C^t L „ 56* 
i -.'f8 2#. Tl- -f#i«SS^SO^#ifeft^ai^« 

i'-p>i aft* (bd*>. %Jii«ft ) ssmr-ts. 36*^ 

s2(-J: OmtRSitf-ifcK^i. *18<I8i8 4fc:J; 9*8 
I", t-U . E ANIMUS 6 1: A«i-4 . E A^IBUS 6 <T> 
•4iK(-i-i . 7 ?4 4 o -y 9 S^fflAlS 

1 1 ■: 15 9 . Afltftti^ tf> 9uv9 (- J: 0 53t«£W ix - 

[IKI54] E A$3UiS8 6 WtUTJ^li . #SfcffcP— f 

0 «i *> . t U ~ WWBH 8 8 £0tH 7J?6Ji:?6# >y 7° 
•7 o 0 (I J; 0 2 ftS'JS Ji . —WfiyttJ y 7*5 9 2 C . ffc 
^* ! S5JSiftiet-^ 9 4 CAIttl. ... MiSff^-:? 9 

Hi A«jfc3:#*38*L . 3t'^xaS^S:t-^-r*. 

?<> in. rmfa^— ^^ssizmua-th^Tx 

r'<< 7*x*t|ffll|llSS9 6{cJ: DiMM^*. CrUcJ: 9, 

-» 

[0055] ft* y 77 9 2 ( C AW L*:ftti. 2 ^ffj* 
it. -W«ri/>f tt&BfST-SOCA^U flfe** 1 , 7° 

1 -•: . ft* -v b */- ^-cfit)E t*tt&«sw>«ftfc:-- scr 

[ 0 0 5 6 ] tt££tt3S3 2 >N4 b^fUt^ ft/NVl'X 
B*W:H'&3t/m xttflHBSrBWt* i: , v : -y 71-33: < "T 

6 ~ > //-C § -To . M 6 . ^)^se9i*fiW«0«IB&«l^7' 

L "C ft & , 9 8l±, i£*3;«*3s 3 2 ( * 

7 3 1 h C ) ^^aj^JtJilS^^XCOy^Xte 
*:J£if &ft> nvi xtfiiteigSt'ft « , 

[oo57]05 i~^?mm?><£ 0 IZ. 

2 -WT-n-^ftZmm L . ^SrSftK**: ESS Ltzm 
IZ-frakT&ffif&X'lt. 2myn-7ftm*:>£g)z -th 
tH-tX'%< . %L&mm? 1 2 8(Ci 0 2o«JS 
ffifgt- >f?ffi L 3rltiifc£3: '->^ k . 2 oeDifcft* SifS 

[oo5s] rraztti. meiz^mmmx'ii. ^< 

25 9 8 -C'ti . ifefi ^.25 3 2 v\sXWM& 9 8 K 



AStL^:^^^ (jfe*A j ) t±, ^iftH9 8 ale J: 0 
2^-fJ$iX. 7m*wM^^2oc7>5tSS98b. 98c 
SrStfrf-S. 2o©3tB98b, 9 S c Sr-fslK L 
(±. ^f5 9Sd(cJ; i 3^-ift^ixT. ^2^iS*S:feil 
46C03K-9-— ?4 80)7it— hAtCAItf S 4 2 
O^^tSS 9 8b, 98c ffyffl&li . 9 8 d (C*3 

-r<7)*£i«IBL.'C£>&. ^H9 8dtCj;^^iO 
^(C. 2^«3tlB9S b , 9 S c arfelKLfc^NVkX** 

WMWi-th . -^T^3tlf§9 8c(Cb-^98e*U 
St. •?-<y);S£&fflS&-r&<ri:'C\ 3feSS98b. 98c 

[00 5 9] b-?9 8e£!£tf£fU>0C 4HS»9 

8 a&^jgH9 8 d JIjEt'-AXr 'J y ^ fc 3fc 
K9 8b±?rTE^ (XJiTMiS) . 3l£S^9 8c±S:T 
MiS (XtiTEjfe) Sr-€-^-eixe*$-a:*<fc5C-f*itf 
±1^ TO-75£jlSi3 8*^^^7.t£itB§5 

9 S 4 roMtft^ftfft S ^* { $> & . 

[0060] 7cy^XfcitsH9 8 lck *)%?W*ff»VV 

Sfc&«->*yfr'VkxicJ: O/d-/ - /-^x^^ty/'j 
cox\ ^mmmiz. &wizi>fzK)&mvfcicn£Mm$: 

[006 1 ] &rW,XVMgl9 8 h LTiS^ii^«, 

St=3r-S. ± 0 A#=3rift*»-t5tffliO«^fi5C7 r -f 
^fdx(±\ -cfL/ittMv ^ i OT'J: < =5r S Z t UWbfrX' 

ib&. zi\\,znLx\$. {m$m*{%m-t&zkx\ m 

ft®M'mCOMZ*:mmX'%&. E17(i:. ZcommcOWt 
B&fi£j£7'o y ^laSr^-to 1217 {Zjgrt^dfeM'CU:. IS 1 
<9i£*Sga»fcffifflSfl3» 2r ffl^a^ , A^3 3f VUX t- 

mnixrvi-7'3c*:im%m^-&£oizLfz« 

[0062] H7tc*-^afiM«0fl!*fcaff SrittW- 
h„ ATJ^l 4 0t«. *JR3R*»4>«SA i<7)RZ7t 
.^/^ff-^A^ATJ-r^ . ^ATJiS? 14 0 C7^7J L/>R 
Z^W-Xti:, fe^^gll 4 20ft-*Al/-^ 1 
4 4 <7>^- h PiXZX-h-th . -=f al/-^144 
(i. ,-K-hA£0A7J7t^.-K-hB^«bai7JL. ."K-hB 

7 1 4 4<7)^-hB{iEA^Hl|l51 4 6W-« 
H L . E AMH21 14 6 cOffcaffiffltCti . 
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(DCWya-y^mS^m^s 1 4 8£ftLXX&i~t 
EA^p&l 4 612. EA3SSS3 6i:PI«H— M 

[00 6 3] EA^S3 6fc|5l«{C. EAS3BS14 

tttbiaS^l 5 2C9Jfln$*u ^n-/^l*ttJHI»l 5 2li 
A^-T & 7* h A V V Ytf-h 9 o v 9 f& ftZmitiRim 
7n-y7«iaSEI»l 5 2tcJ:0fflaj$il^^n 
T>'71 5 4i:± OWISfU ®M^79 1 5 

6t:j:i)fflffl^7h ammm.) zirx. iat&ensi 

4 8(cEnJn$iiS, ^ixtJ:0, ffifflSEPHSl 4 8«r 
a- 5 0A»^as^»S*i6ro— 

* 1 4 4 cO*f— hBME A^tlSfl 14 6 tA 

0814, fiffi^PSI148tfett^fi[ffl^|gfc, ft 
If— 14 4«*r-hB^EAliSl 4 6 

IMS (A) \±RZjWVXffi94 sy^Sr^u 

hs ( b ) \mmm!$si4 sizx^mmt^-r. 

ms (A) £0*$»(4ft3$^ ««Hi«HBISr-tiX'€'^ 

t. a8(B) ^semtiiaffi. mmim^^tt^rujk 

■i: 

[0064] E 1 4 6WTtt, ifcRA i cORZ 

ft^/i^fcjfcKA j »cw7"D-y»'5t Hcjfi^ri*]t 

fiK i&ftA iiORZ^^Xc7)^JS^tSrR^Lfct 

ofcsro. m^zmm-t&ic*^>jT<r)&m\ ^*a 

[00 6 5] EA^Dslgll 4 6*^tB77$tL-S>M*A j 
corn— 7"ftl4. ft*f— ^tjlU— ?144C0#— hBfc 
A7J L , ^co.-K- h Cfrt>m%g£W8/s 1 4 2cr>mzftjj 
Ztlh, 9 1 4 4<50^-hCcom^J3t 

«, ^A j 0>?&Wkth 3 K/*yYnx.7 4 )V9 1 5 
8^. jfcv W*«£ri»Hatf i-Ctfctf* ft^/l^&flGB 

1 6 0 ZftLXM2<7)mm£®3s 1 6 2 CATJtS . ft 
f^yY^Xy j )V9 1 5 S{±. ifc^A i OS^ftSt 

ffiKl 6 011 #RJ4\ ifcRA jT^#&»fri&£Jl 
flW€.JSS»ft««t. mtfiSr»»7T>f J '^6=fir6. ft 
/^x^TllS^^j: 0 *HflStflffl^aJLT^4 
3^^^*^«>ft<7)±&^««l*3*il*r & fc . ft^ 

*. 4 8£tnf2>Q.mm. Mfomzim 

m^y?i56<,z£&mBmmnt. zmdivwx 
mtrnzhtzbi-xoizmMztiz. Mt-if. ioob 

i t/ sCOB.mV— hCD*|^-T\ ft^^Xt&HSg 1 6 0 
(i, ft 7 4)V9\S 8*^<7)^A j ^ft-ZNVl^CQMVW 
XifgSr . 20-30psi^40-60psl:. BP*>2 



[0066] ytn)V7MMffi 1 6 OC0tUi37t(±^2<7)}g 
16 2 CO^-^f" — 9 1 6 4 Oit» — b A tC 

a^il, /-K-hB^ai^-r-s. iMii/-? i 6 

4 fiO.if— h BcOJiiTjfttiE A^tllllf 1 6 6 <n—-fta>mz 
Aft^T*. i&ft^lMs 1 6 2J4. i£*A j fcfctlWr*** 
* A k C W7n- 7'ft£ mti-f & SI 2 cor o- 7'ftjgr 

1 68**fii-rS. AktiA i fc«SSb<t*>ftif*. 
-^5t#l 6 8*^m*$ix-g>ro-7'*(iE A^iSlg 

i7 0tcA^i1-s. fiffi^7^i 7 2Ji. ryn 54 
wfttK ED*>, ^o.y^ft{tiH]Kl 5 2t:J:DJi6a}atP 
m£.2iXtz7*-y7<7>{mzmfSiLX. EAS3S3S1 7 

1 7 2C0aj^(^tT7°a-7^1 6 8<0ilj^*SiS 

mmth. EA^ngsi 7o<7)ai^n±. ?w rutin 
@s& 1 5 2 «t d tttus.t^"p?*$ ?vy?tmtm 

^CORZ^^^IJtC^oTiJO. iiX^- EA^P 

SI l 6 6 iz^cnwmfrh Att-r-i. . 

[0 06 7] EASaWSl 6 6"Ctt, 3frfr-=**l'-* 
16 4<0jK-hB<0ai^3K («E«A j ) fc, EA^iS 
1 7 O^^ATJ-t-SRZ.'NVl'XjtS^rn-rTlc (iS 
SAk) a»\ sv^catfiri*itcaMf-f&. EAS:II55i4 
6^*^-4: RZ-fL$a^rn-7'^ii. 

1 6 4cO,-K-hB£7)ai7l^ (jfe*A j ) <7)3& 

A^Ul|t|co^if^Li\ 

[0 0 68] EAfl^l 6 6*ffl3ftLfcjR^Ak<?5r 
3tAJ3j&?14 0tCA^J-r&^l'^«-f* 
tr > Bfli. 3R (Retiming, Reshapin 
g&^Ee generation) W£.Ltz i><7)l,Z%~? 
Tt^ c EA^p|g|l 6 6S:3ijflLfcS*A kOTO— 
y^Ji. ^ 1 6 4<?)>-r-hB(;A*t, 

•^cO/-K-bC*^ai7J§iX-&o 9 164 

CO* 1 - hClcfi. ^*Akco^Sr jg^f **/ ^ H ^ « 
y <i)V9l 7 4tfmmL. Ztiizl:*). 
^ 1 6 4 CD*?— h Ci7)ttl7l3fe3!)^lfe*A k«0^<O**« 
tttUSttS. fA>H;U7^1^?l 7 4<7)tii7l^{i:^; 

^;^174 itCiO. Mi«T> 

e a^is 1 6 6foaarrRit$*i^»ftA j £03t^ 
[0069] a7 iz^-tmmx'te. ®.mi.mgg 1 4 s 

1 6 0 i: ^fifffl-tft ittJ; 0 . jfe/W^JfiSS 16 0 
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^^«3B» 16 0 gffcS: . t/HvC(4. 0^1fifef*lJ<O£<* 
^/hMftt'* & * I25fc:^-tf£3fc{arc(4. 3t^VWXiH*r 
■M9M±7tBf & ^>(= 2 OC97°o— 7'3fcjS 118. 12 
0 . A WGcO J; ^ #&ft#Sl£P 12 8. Hf5e#K3ltf> 
2-?<7>#» 13 0a, 130 batf£»E» 132 Zi&m 

t Ltztf* ^mmmx'ii. wn— y^isii 5 ox 

m& . ^-Ti-iS t ^Stw=3: & <0T\ n * h £ «T § & k 

cot', tttRtfflWSSatfc*. 
[0070] 1 6 0 LT(4. Lfc 

co# 7 r A t s\ i **>ig>*# W.m\t7 r A > WM* & S 

h 7 t 4 A?V— -f < > '7 U— * 

t, co * teffl L T i> A ■* -7° 1- 7 r A > i 9 V 
— T - ■< > 7l± . -ecoffffl_h. «^S5C7 r -f '*b mWCZ 
. H9 (wnrrflURTti: . ft^'y 7^^158 
<7)ai7J7t(4. =5f jlP— ^1 80^^— hAt^Aftf 

^f£. * 1 8 0CD;K-hBlC{4. f-v — 

y-b 7 r >f an^v-t- < i s 2#jggg-r&.> ?•■*>— 

r >f ; -r <f > 18 2 «t Jtr+^&ST-WKItiS 

— i- c ifyt*r— * 3-u—?i64 cotk— h a iz&m-t 

[007 1 ] 139 tZ^-tmmX'it. b^xy 4 )V 

9 1 5 8cDtti7J3£(4. 1 8 0co^- h 

acatjU *f-hB*^ai7j$nr. f+-rb7T 

4 A • -f > 7 1 S 2 fcASff* . 7" b 7 

r -Y A • 7V—^r 4 V7 1 8 2(4. |g«Wfcri§4Hft:7 r 
-0<fcB*fc:lttiU f+-Th7r^A'- 7V-=rA 
V7\ 8 2C0R^m-7.3t{4. *tfVWo*flia t A*' , W' 
xfti 0 fci«HfW*± - CS£a J & , -f-^-r byrA^ - 7 
^- : r4v7l 8 2T'SMLf^vkX3t(4. 3fc-9"— 
\s—9 1 8 0«0*T— hBtATJL. -e<0*"— hC*»£>aj 
MIT. ft-?-— df-j-U-^ 1 6 4c0;t-"- hA<cASt-r 

[00 7 2] f--*>— 7°h7T^'< ■ 7\> — 7- 4 >71 8 

h#co^^x$-Scp s gjg(c L*»t£KSt-#^^ 
»mSlK^$S:S|31L/S*^t:«. Ji5*cOS^SJ( 

[00 7 3] f+-7b7T'f^ • /l/-f^y/l 8 

4. *<0*&. s^7r-fA>,cOft$$r. SiM7r^ 



[0074] */^^«*«S»^**Sfc L T^tm 

[0075]H10(4. -!-c7)^SSCT£0«B&ffijS;7-'a - y ? 
Har^-r, A7J^P2 1 0^(4. *4RS*»^>Jft^A i to 
RZotAOU-Xfi^ATJ-r^. 3tA73«P2 1 OCAS 

(EDFA) 2 1 2tiOJKJUeS<x-C. ISlcOiS*^ 
M2 14 {C7v7j-T 4 . B 1 tf5»^3a«« 2 1 4 -CJ4 - 
JtmWt? r 4 .- ^2 1 2C0ttJ7]^* i ^-9-— ^j-U— ^2 1 
6C0^- h ACA73 L . ^"CO^- h B*^ E AS31S2 

i scr,-mm^xm-th. ru-y%M2 2 ot4. -fy 

at-uyh 3taSX(4^fe«jtM^ 0 . A^lfl^ 
CO^A i i:(4S^4iSSA j C07°a-7'"3te5r^-r 
i,., 7°n-7'3tei®2 2 0comS3t(4. EDFA222C 

j:07tmn$^TEA^isii2 1 avywamizMfrr 

EA^Pf|2 1 8(4. EA3EHS3 6, 144kH 
[0 07 6] EA^|i|fg2 1 SrtT'(4. ^A icORZ 

ft>v\sXk&Rx j £0Cwr^-7'^* ^ av^tJ^^rt*]t 

JfttrT*. ZtUZX >0 . fe^A j C07°a-7'7tc0^.« 
3^. jS^A icORZ^.'NVUXcO^je^'fb^SWL^^ 

1 />> 4>«« A j lz$m ZtifzZblz%:&. 
[0077] E 1 8A^tflS$tL4^A j 

corn-7'^i4. 3fr9-— # jtU— ^2 1 6C0-+f-hB(; 
A7J L . -t^-K— b C 2 14 COj'KcaiTJ 

$fLl><, Tt-f— ^faU-^2 1 NCcOtbTJTt 
(±. it*A j C0^^il^43\:'<y hvw.7 ;t -9 2 2 

4 at^. yt'visxmz ^nsm±x*HAf &%sv\sx&m2s 

2 2 6HY LXm 2 0)»RSm& 2 3 0 CA*t4 . 
[0 0 78] 3E/^hVU7 ^^r?2 2 414. ^A i 

cofc-ftfimmzmi&z ti& co^m±-f &*z#>izmi- hix 

4. 3t^^XfifciJiS2 2 6(4. 16Cit?7A7xy 
^f#p> httft? 9 8 . ifcft A j TA^ 

r<.zmmthffifch*bti:&. m \ oiz^-rmtkMTiz. 

7°o — 736M2 2 0*M ya bt/cMXi±^M 
JcMcOJ: 0 \zx^9 b >V<nfo^±*:$tgL-tZ><r>X\ mt 

(4. -mftf&yTA^zmmvtzmikXi*. zvy&zt.m 

<Tct<^ 1 7. Vt-yX, m 1 SOifc^BSSS 2 1 4 X'7 
xn-7%^^m.n^MVXH^j:<X^X<^h. t 
tz . 3fr 226tfC.I26 (C^-T v y^-y 

-^•(C(i. 7°o-^i!i2 2 0>LT^>'3t-^>'hjt 
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[0079] yywxmm 226 <7>aj*3tt4ss 2 com 

*3$|g§2 3 OKA* L - EDFA232tJ: 

5 iVC . Jfc*-— # ^2 3 4 Otff— h A (CA7J L , 

I- B-JOftTJ^iE A3dH82 3 6 CO— ^MtAStt 
& .. »Jt38ft»2 3 Ott, ifcftA j tiiR^r&iftJfeA k 
c?)C wrn-^3ti m^rt-*gS2tf57"o— ^*«2 3 s 
2.-LJ,f!l^-^, Ak(AA i fc*L<f iftl*. 7*0-7^ 
;W2 3 8*»&ai:Jj3*l47*n-:/3fcl4E A^lfl§£2 4 0 
EAi i »24 0li > «fc ') C A 

1j«T2 1 0 (C A:fr*-&#> £>Sifc§ tttz 70v 

*'(lE!;f 7"n— 73fc$K2 3 8<7>tii;t)7 u o— y'^t^^m. 
-KM L f K Z /%U X^t-T* ... E A35:pgg 240t- J: OR 
Z ' n/1 7 N (fc^i-utrn— -T*ti. E DFA24 2 (C X *) 
/CtVtm ZiVZEA 2 3 6 COffllffitC AStf £ . 

[ (.) (.) « o ] e .\m®& 3 6, 144^ mmiz , E A^ 

.|'I2S2 1 fifi. <-«^ilCA*tl.3fe^S^ft (ft 
(fcfWKl. A^JSB^ 1 OKA*r6«^l6W5MBE 
fL> ClEt:^7;r Yt)V> Yimtefh. %$L\-tz7t 
\ tlV > Hi?u -/?tltiaJEIS22 4 6CepjP$n. 7o 
•v ^jibtbl5]fS2 4 6WtfJT*"47* h*uyhK^n 
•v 7 p£ >f «r«iajS.t e W^-g. , ? a v ? tttU0iF^ 2 4 6 
(-J: Oftli'HS iitz 9 a ■•/ y (i . (iiffl x 7 * 2 4 8 (C J: 0 
f^ffllNS^iu ?*> 7=2 5 0 tCi Oii*g$ixTE A^ 
82-lOt. *«0*WlB^fc L'CI-TOin^il^. T>T2 
5 0 > • | { i^flElC IC of , E A &iWSS 2 4 0 (A7°a - 7* 

nm 2 3 s^as^*^±jf^)ii o RZfA^ftts . 

K A 2 4 0 Wffi^lti. 7 n y 7ttiBII||& 14 61: 

[0081] E A£P&2 3 6f{i. 
2 3 1 h B«aj.1)5t ( i£*A j ) t , E D F A 2 

4 2*'^7.7j-t^RZV^lXf|:$^7*0— 7*5fc (&R 
A k ) -/A E^£j£frfitwjiff^-&., E ASSESS 2 1 8 
nrofltfflfcHafcOftfflKJ: 0 - RZ<fcS*ufc:ro-r* 
(i . ft*?—* jlV-9 234 <?)*:— \- B coHi7J3t ( i&f% 

a j ) crmm~± *)-+>y "0 yr xay-bZixz. * 
em&t if . mtim-f&ft** o rtK j 

[0082] E 236 t/SJS^A k<7)7° 

2: . 3 Rffifc I *:£>?:>(::&■ of n*. EA3MSS2 3 6 

2 3 4 »/1f— h BtcA.tJ U hCA^ifiTjSiX 
■& , it*)-— * <?W— h C (C{i , A k 

h, 3t^"> V><iX? < H?2 52Ji. #f-jtU— ^ 

2 3 4 (7),-tf— t> Cc7)a j ,7J7t/^^i*^ A kc7)^C^$rjS 
, 7t' <> hVU7 -r /W^ 2 5 2c^ai*3K(i3taj* 



2 5 4 #>^h§|Ucaj71$ft& . 3K^> K/«7 )V 
?25 2$:imZ>Zbl,z£*), Mtl£~ EA 

%m$s2 3 6COSig®f'Stt§n^iSftA j 

[oossiiiiii. mmz x tGwtaHk&ttm t 
f ftjvvxmztfis&i-z x o LfznwMnwx&ffiwa' 

[0084] iS«Smis2 1 4 ate. %££&&2 1 4 
COTO— 7*3t3i2 2 O(7)ft*>0^. b/W(7)m— 
jS^A j TV—' F?m-f&rv-y'%M2 6 02:^(1^ 

t. *£saiH»2 i4aii A*«^2 1 ocx^i-rs 

M*A i iO|f-^t^}S*A j icSSlftL. 

92 1 6<5 r )^K-hC*^5'h^tcai73i-4c HlOtC^-r 

H)!ifi^J^|5l«t;. it-^iW-^2 1 60^-hCO 

?2 24tAS*U ZZ\-C\ iS*A j^SrttffiS^ 

ft. 

[0085] «i£§BSt82 62(1 3t^>- )V 
9 22 A n&hytnmm: . «iS*B^.W 2 6 4 

(7r-AMX{iAn-i) C^fLf 4 5" ffl< «fc o 
taatf . «^ii^M2 6 4 t7J«-5 
^rflfi«sB»*craiOi: # Cti, ffi*!lSH2 6 2 Sr«B& 
f'# S^: fc ttHHfc*»-C . ««4MR««2 6 4 14, A 
71^ nVU^ (gffl ^ «0 A * =5r«^S£ £ Hfii-f 4 flKftft# 

7T^A - X{i53I^^S& (PLC) frl>+j;h» 
f-t,^l^\ icOlBSfcWftt. 7"n-7"iI2 6 0K 
«SS»tS*t« 2 6 4 4 -C^)3t»2r . ««iB«^>S3SHC 
*h Lf fc<. 

[0086] BiS^««2 6 4 C0*$(±. Jf^^^ 

«3MR«E« 2 6 4 <n\£?}fmx\ W3e.1r&m%ic?)3£sVV 
xtmJSm±T^VVXH9S9L. W^EtiJ: 7(c 
fOBESii*. EP*>, «iS^-iJt^«2 6 4{i, ««r*p|ta<?5 
f^K^OH^filfflLf . yt>VVXW>&fiMt%>. Ml 
2(4. 7 r - A M(±^^A J: XO-i±«0jtA/l/ 

[0087] A7J^2 1 OlzAJli-Zm^ffii. ^V"> 

^-■i.nrfgtt*^^. tot, Hi uzTT.'tmffi.mx'ii. 

^-^ A U-92 1 6cr>#-h B tE A^m%*2 1 8 
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[00881 mmftffim. 2 e 4 iz x 0 </k*te £t£ 

tf&iifc/^k** (iSftA j ) 14. mSk3cM%*2 3 Otc 
A7J1T&, jfcR3ESH£2 3 0<0fWm, H10t*t* 

[ 0 0 S 9 ] El 1 1 d^rt^lMflaJ*: . ffi3£tt£:*:£ < 

s/NJtS:BJ»-f & J: 5*cSaeLfcS6*Wfc 
RW*. HI 314. *^SEJBIitfl*7)«««WE^'a -y 
?H£*-*\ HI 1 tHt**H*KI4. Nt##£tt 

[0090] 11 3 iZni-tmtmX'li. 7 

< a 9 2 2 4 1 mms&& 262 »nn: . f 

2 7 0rHiliSL^, ^y-l-iI2 7 0(i. 7o./7i 
itiSIK 2 4 6 iz J; 0 Wai $ il^ 7 o -y ? » . 36' * >' 
F'C. • 7 * iV9 2 2 4^>liJ:fJ3fc#^fl^/F^§fl#£ 

[009 11113 Cir?1WtW«OTj^*fiW«cK 
BB-f-S. 36^-1-^2 7 0T't4. EDFA272*\ 
%f \y F' 7-f;^224 coaj*jt^*9(i t . M Z36 
3$£S:im§2 7 4 7b i ". EDFA2 7 2<7)tiijj%,frbm^ 
%ar?-9%ft%: y- F"f & . M Z3t^^PS2 7 4 
<7>flsffl<flf¥*n{if*a*-*-S. #$212 7 6(4. Mzxaug 
2 7 4 coai7J36<7)(5 k A fSrffl^PStl 2 6 2{: 

w& l .sds: {£«#] w^s 27s s . iiinm 
mmm. 278(4, A*t36£€mft^c:^8rr & ? * f y 

■4 3f — Fk . 7* h^>f-Hoai7J*^, fo>y^<50 
ffiffi**JfW-r&tftffiilii|»fi#2r±rit-r4 @i&*:JMI^ 
4. -t-c7)7* F3M:+-K(4. II^7D7?a^C 

&. (iffly7^2 80{i. 7o-y 7ftjK[I]i82 4 6 CJ: 
OttSfiSiifc^o -y ^fifflS:. fiffi$iJffll^a2 7 8*» 
4»<7)(iffll§^(t#^J: Oft^^n*^ hM^t^ F 
fflfti'yf2 80lz£Vtmi'7bZtlfz7\=t v 
9\±TV?2 8 2 (c4 ■5«MI3*U ^IflfXIify- 
F$J8PfI-tk LTMZ363ft£3£ffil»2 7 4fc9ttll3*i 

[0092] #«ft«2 7 6 . £HSiH1l|lga2 78. fifcffl 
^7^2S0SU t 'T>'^2S2(Cj;D. MZ3£3£K^1$ 
»2 7 4Ji. MZ36^J^t«ii2 7 40ffi^36^%^ 

[00 9 3] 7Uv7m&m$! l 24 6frt}\&-hZtlZ>-? 

274«, ^Mft^-mJEtc^SSiiitt'ttii. m 

fl-v (7772 8 2^) 50mffiMitl$rVp . aM7 

xmi±&vp/2#i£(ciBSi-^k. Mztmmzmm 

27 4 tZ&metfty- bWiftZ'tttth Z. k 



(a) (4. aif-Ym.w.21 ocr>AWcm-^co%i&. m 

( B ) (4. MZ*3ftSS3li«2 7 4 (Ci &36}-'- F*$ 

e. ii] (o (4. %y-vmw2i on&timzizix 
ws*-. zcofty-hmmzxo. fty-b%m2i 

0 (4 . 7. 71 vi-x m^eom^ttmmttRT/mmt * ex 

2 3 0 <7)E assris 236 nm&w 7^ta*i 

ia 1 6 Cwti 0 C. AM7^tE*:3<fl.tJi:". X 

Jllflfe. OFC '97, Tu05, PP. 77-78, 

1 997#M) . HI 6T*(4. «IW(4S», ffif4(4A 

[00943 *y- h m^ff^h^^ M Z 365SJE^:ii 
H274t4. W^^gf^SttlK^, £ 

36Sfifl3^8*M;0Uti\ LiNb0 3 ('J^»^A^>f* 

[0095] eieMw^S2 7 s zmnzz t tz 4 0 . 

Zit&Z\bif*imiZ%:Z>. m2cr>i&^ms2 3 0X 
l> . E ASSlHf 2 4 0 <J0H57136<^ W^?^— tfm±lZ% 

taffl^7^2 4 8«fi[ffl^7h«s-(w«rr 
s . fiffl©jffli^a2 7 s k MmcD&mmmmzm-tz 

^.Ck^'T'g:^. 

[009 6] lai 7(4. {ifflflJ#P^M2 7S^8{B&f|£l£ 
7"O7;0^. ii]tJP[IISS2S4(4. (iffl^7^28 

mm&.$mn 2 s 6 (4 . eas*/t/px»t: 7M/-n iz 
jt^-c^fit . Mitf. akHz -cms-*-* . 
^jaiiHifs 2 s 4 ai 7J $ ti&mmm^z&fflfczmns 

2 S6<r>ltiJjmnM.2tiX . fuffl v7 ^ 2 8 OcoUfflA 
MzmwZtiZ* CixtiO. iiffl^7^2S0(4. 9 
a y ^ttttJUISS 2 4 6 A^cOi? a y 9 OTcOfifflSrPJI 
ft^-T'^ $ S*?(t v 7 h -f ^» k 4^(c . ffiJiliS^SR 

^2&^<r,^]m\mx^M 4 -th. & 

ffi^ll5ltl2 8 0{c4 0{iiffiv-7h$ii. Gitt2zm2tLfc 
9a y9iiT>T2 8 2lZj: ^-f T^WK 

2 9 2tf^£tJ;*l$f"l!>; W T7.mff^^ T^.$fLTM 
Z 763§MfE§§ 274(CE|]JP$iX-5». MZ 56^K^lffl^ 
2 7 4 (Cfe(t-5»36y- h k . 7Jlft>VUZ> k cOWf^SrH 

2 s 60MMmwmx'$zm-h . 

[0097]ia«J:5C, MZ«g^|«§g2740 
£b*36<7)-H5tf^i£SS 2 7 6 t-^$ix-C . mmW£i 
ffl2 7SO(S^36^2S8tA71-r-l». St6«^2 
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8 8(4. j/ffi&2 7 63&^«O^NV^2rm^,^^t^ 
SIU S^2 9 0Ci^tl.. 5^-9-2 9 0tCt4. i& 

0 i4jSD A7J LT . fits v 7 * 2 8 0 TiSA I 
«i& 2 8 4 t^l^-r . Z <T)u *v 7 A ytiMUzX 0 . 

1 9 K^-ri: a %<m#wm&*:n& z t &x-z h . h 

W®aS2 84tt. S^f-9-2 9 O^ffiTJfc:^. MZ*Sft 
&5:lflgf 2 7 4 tfctti.^y-b^C^cOA^/V^ 
2 8 OOteffli^ h*£3H5-t 

[0098] 3^a»taawj«^-r*«ffl-r& 

^tfCfA £ffl^77 2 8 0^f£ffl^7M:2r. ftffl 
IIS«-^*Mf otf5tfSfitcn -v 7 & J; o =5rffl(cg»PI 
ST*§ & . fMtWHf i*i4. ^jilTC* 1 4 y y 7c0^$*- 
f SftffJ:^. 3<7>fllj£"C«. A^J3fe^^WX<7)3K 

^aR^SHWa^rSSKSr*. fflU fl£JSIift3&jS»2 8 

h t . m z3K3fiaEsew» 274 <offl}j3fcc«u!@a»iBr 

[0099] MZ3i3£K^Pi5 2 7 4<7)ft;b 0 

ML-C-TtL-CV^i:#Cii. ^9^1^8111189 7 
4 8#^P$B^lftBB$ixrv^J:dtc> fi-tdt <*>- 

[oioo] fty-hHB2 7 0{±, hi, mescum 
i o tc^-r^njfi^Jt tiiffl-r s £ fc j^-c* 4 . 
coioi] mem/mixM. m^miz^ryy ( e 

DFA) 5rd*LTU^v^\ laSfcti, ^JjUf. 01 
0CifSWM7yr2 1 2. 2 2 2, 2 32, 2 
4 2fcffl^-r&&St33fcT>-7>*i¥ A$ft.S. 

[0102] ±Mi&nmwrcn. wi^tm?. w*>. 

EA^tSH3 6, 146, 166. 218, 2 3 6fiT 

mmTizm^tt yu-yytzxm uo^>#. ztih 

[oio3]i2on ^M^m^-nx-mmttzru 
-yytzm-xfaizteMZit&ioiz. mi 3 izir^nm 

-?3 1 0tC(4. #«3fo&»S>i£J*A iORZ^/^Xfl^ 
WAX-?* . TfcATjSifrf 3 10 K A7J Lfc R Z3fc; m-* 

(4. ed f A3 l 2tcJ:'9ftiil!a£*rt . II i<oj&K^ 



#IS§3 1 4fcAJrr4. 

[ 0 1 0 4 ] m 1 OifcJISSUB 3 1 4 T"t4. 7°n-7^ 
«3 16*\ ASJ«^3lW)iR*A i fcMJK:***'*? 
h^COm— jg*A j c07°n-7';7fc£?l±-f & . TO -7 
1 6cOffi7J7^{i. EDFA3 1 8(Cj; OSfeWIBS 
ix-CWDM^-y7 0 ^3 2 0 ClAftf^£ <. WDM//775 
3 2 2 tCt4E D F A 3 1 2 COttiTJ^t Alt L Tfc 0 , W 
DM*v773 2 0 (S M AW3^5: MLTE A£3I% 3 

2 2^f*^-T4„ WDM*777 3 2 0ii. #<J^{f, El 

2iiz9jk-t£o%mmfo&mm7 4/\s?frt>%&> m 

I2d B^Swi$AfM*T1I-^:h7-o-7 , 3tS:^ftt- 

^ 3dB Kk±.(ojm»^i!fi^E-tt , 

[0 1 0 5] EA^ffig3 2 214. EA^HIS3 6, 1 

44. 2i8kmnttz—MDc*&&epmztLX^&. 

E A^P§| 3 2 2 rt-CJi. ifcRA i COR Z^^T. t & 
^A j «CW7D- 7"3t* i |S|73l*Ii3Btf U -e^PaltC. 
ife*A j <n7u—7%<rfj&S&& ^ ifcKA i <7)RZ7t:^N° 

'JT^Mft** 1 , ^*A i *»^«^A j 

[0106] Y^X7 41V? 3 2 4{4. EASiH 

S3 2 2c7>m7J^ (iS^A i <7)J^ft^6i:jS^A j £07° 

y\°X7 ^ 3 2 4<7)ffi7J7fc#. SI 1 C0iSfi'^SI3 1 
4<OitJ7J3t2:3:S. E A^PItS3 2 2C0aj7J^ i «*A 
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